Site-directed mutagenesis of the T4 endonuclease V gene: role of lysine-130.
The DNA sequence of the bacteriophage T4 denV gene which encodes the DNA repair enzyme endonuclease V was previously constructed behind the hybrid lambda promoter OLPR in a plasmid vector. The OLPR-denV sequence was subcloned in M13mp18 and used as template to construct site-specific mutations in the denV structural gene in order to investigate structure/function relationships between the primary structure of the protein and its various DNA binding and catalytic activities. The Lys-130 residue of the wild-type endonuclease V has been postulated to be associated with its apurinic endonuclease (AP-endonuclease) activity. The codon for Lys-130 was changed to His-130 or Gly-130, and each denV sequence was subcloned into a pEMBL expression vector. These plasmids were transformed into repair-deficient Escherichia coli (uvrA recA), and the following parameters were examined for cells or cell extracts: expression and accumulation of endonuclease V protein (K-130, H-130, or G-130); survival after UV irradiation; dimer-specific DNA binding; and kinetics of phosphodiester bond scission at pyrimidine dimer sites, dimer-specific N-glycosylase activity, and AP-endonuclease activity. The enzyme's intracellular accumulation was significantly decreased for G-130 and slightly decreased for H-130 despite normal levels of denV-specific mRNA for each mutant. On a molar basis, the endonuclease V gene products generally gave parallel levels of each of the catalytic and binding functions with K-130 greater than H-130 greater than G-130 much greater than control denV-.(ABSTRACT TRUNCATED AT 250 WORDS)